X- A signal transmission apparatus comprising: 



in 



a modulator operable to assign and interleave a data stream of a layer A and a data stream of 
a layer B to a respective constellation in a signal space to produce a modulated signal of the layer A 
and a modulated signal of the layer B; 

an inverse fast Fourier transformer operable to convert the modulated signal of the layer A 
into a transmission signal on a time axis in the layer A and to convert the modulated signal of the layer 
B into a transmission signal on a time axis in the laver B. wherein each transmission signal comprises 
an effective symbol signal and a guard interval signal, and a period of the guard interval signal in the 
layer A is larger than the period of the guard interval signal in the laver B; and 

a transmitter operable to transmit the transmission signals. 

T ^ A signal receiving apparatus for use in receiving a modulation signal in a laver A and a 
modulation signal in a laver B. wherein the modulation signals each include a guard interval signal 
said apparatus comprising: 

a fast-Fourier transformer operable to convert the modulation signal in the laver A into a 
converted signal on a frequency axis in the laver A and to convert the modulation signal in the laver 
B into a converted signal on a frequency axis in the laver B; and 

a demodulator operable to de-interleave the converted signals, demodulate the converted 
signal in the laver A into a data stream of the laver A and to demodulate the converted signal in the 
laver B into a data stream of the laver B: 

wherein a period of the guard interval signal in the laver A is larger than a period of the guard 
interval signal in the laver B. 



A signal transmission system comprising: 
a signal transmission apparatus including 

a modulator operable to assign and interleave a data stream of a laver A and a data 
stream of a laver B to a respective constellation in a signal space to produce a modulated 
signal of the layer A and a modulated signal of the laver B. 
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an inverse fast Fourier transformer operable to convert the modulated signal of the 
layer A into a transmi ssion signal on a time axis in the laver A and to convert the modulated 
signal of the laver B in to a transmission signal on a time axis in the laver B. wherein each 
transmission signal comprises an effe ctive symbol signal and a guard interval signal, and a 
period of the guard inte rval signal in the laver A is larger than a neriod of the guard interval 
signal in the laver B. and 

a transmitter operable to t ransmit the transmission signals: and 
a signal receiving apparatus including 

a receiver operable to rec eive the transmission signal in the laver A and the 
transmission signal in the laver B. 

a fast-Fourier transformer op erable to convert the transmission signal in the laver A 
into a converted signal on a frequen c y axis in the laver A and to convert the transmission 
signal in the laver B into a converte d signal on a frequency axis in the laver B and 

a demodulator operable to d e-interleave the transmission signals, demodulate the 
converted signal in the laver A into a d ata stream of the laver A and to demodulate th« 
converted signal in the laver B into a data stream of the laver B 



£. A signal transmission method comprising: 

assigning and interleaving a data stream of a laver A and a data stream of a laver B to a 
respective constellation in a signal spac e to produce a modulated signal of the laver A and a 
modulated signal of the laver B: 

inverse fast Fourier transforming the modulated signal of the layer A into a transmission signal 
on a time axis in the laver A and inverse fast Fourier transforming the modulated signal of the layer 
B into a transmission signal on a time axis i n the laver B wherein each transmission signal comprises 
an effective symbol signal and a guard int erval signal, and a period of the guard interval signal in the 
laver A is larger than a period of the guard interval signal in the laver B: and 
transmitting the transmission signals 




^ A signal receiving method for use in rec eiving a modulation signal in a laver A and a 
modulation signal in a laver B. wherein th e modulation signals each include a guard interval signal 
and a period of the guar d interval s i g na l i n the laver A is larger than a period of the guard interval 
signal in the laver B s aid method comprising 

fast-Fourier transforming the modulation signal in the laver A into a converted signal on a 
frequency axis in the laver A and fast-Fourier transforming the modulation signal in the laver B intn 
a converted signal on a frequency axis in the laver B; a nd 

de-interleaving the modulation signals, demodulatin g the converted signal in the laver A intn 
a data stream of the layer A and demodulating t he converted signal in the laver B into a data *tr» am 
of the laver B. - 
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